T ! e have recently developed a net7 technique for studying the vibration characteristics of acoustic resonators (1) . The method involves scanning the focussed ultra--sound beam of an acoustic microscope over the surface of the resonator and using the resonator as the detecting element for the microscope, so that we essentially make a transmission image of the resonator itself. Such piezoelectric resonators are known to have very complex mode patterns (2) , (3) .
Depending on the crystal cut, electrode configuration and supporting arrangement we can excite longitudinal, shear and flexural vibrations giving rise to a complex standing wave pattern in the crystal which we can image directly with the acoustic microscope to visualise the positions of the nodes and anti-nodes.
An example of this technique is shown in fig. 1 Distance (mm)
. At 30 MHz t h e diameter of t h e POGO can b e d i s c e r n e d i n t h e c e n t r a l p a r t of t h e image and fol-. lowing previous work we a s s o c i a t e t h e i n t e n s i t y v a r i a t i o n s around t h e c e n t e r t o f l e x u r a l v i b r a t i o n s . A t h i g h e r f r e q u e n c i e s a s i n f i g . 3 t h e f l e x u r a l v i b r a t i o n s a r e l e s s e x c i t e d and we observe only t h e t h i c k n e s s v i b r a t i o n a t t h e p o s i t i o n of t h e POGO and t h e s p o t diameter corresponds roughly t o t h a t of t h e POGO. I n o r d e r t o examine t h i s more q u a n t i t a t i v e l y we have done l i n e scans over a diameter of t h e c r y s t a l t o o b t a i n t h e i n t e n s i t y v a r i a t i o n of t h e d e t e c t e d p u l s e a s f u n c t i o n of p o s i t i o n ; a n example is shown i n f i g . 4 a t 90 MHz. W e n o t e t h a t i n t h i s configur a t i o n t h e e f f e c t i s e s s e n t i a l l y r e v e r s i b l e s o t h a t t h e same image is obtained i f t h e transducer i s used a s e i t h e r source o r d e t e c t o r . The p o i n t d e t e c t o r h a s proved

Fig. 5: Echo p a t t e r n s a t 30 MHz obtained i n e t h a n o l w i t h a s t a ndard 3 mm e l e c t r o d e LiNb03 t r a n sducer and a POGO e l e c t r o d e p o i n t t r a n s d u c e r , s e p a r a t e d by 0.45 mm. ( a ) Transmission mode, s t a n d a r d t o p o i n t transducer. (b) Reflexion mode, w i t h t h e p o i n t transducer. (c) Reflexion mode, w i t h t h e s t a ndard transducer. which g i v e a n e g l i g i b l e p e r t u r b a t i o n t o t h e sound f i e l d a t s u f f i c i e n t l y low f r equencies. More r e c e n t l y a p o i n t c a p a c i t i v e d e t e c t o r has been developed f o r a c o u s t i c emission s t u d i e s ( 4 ) . I n our case we a r e i n t e r e s t e d i n making a t t e n u a t i o n measurements i n l i q u i d s using a p a i r of f i x e d transducers. A s i s w e l l known t h e two transducer f a c e s must b e maintained p a r a l l e l t o w i t h i n a high p r e c i s i o n f o r otherw i s e phase changes occur over t h e wave f r o n t l e a d i n g t o a non exponential decay p a t t e r n (5)
. This e f f e c t can b e diminished by decreasing t h e s u r f a c e a r e a of t h e d e t e c t i n g transducer t o a s small a v a l u e a s possible,hence t h e i n t e r e s t of t h e p o i n t transducer. An example of t h i s a p p l i c a t i o n is shown i n f i g . 5 f o r measurements of t h e a t t e n u a t i o n i n e t h a n o l a t 30 MHz. I n f i g . 5 (a) t h e r e is generation from a s t a n d a r d L i m o 3 transducer ( c e n t e r e l e c t r o d e 3 mm i n diameter) and r e c e p t i o n by a POGO d e t e c t o r . The decay p a t t e r n i s p e r f e c t l y exponential a t t h e beginning although t h e r e a r e spurious v a r i a t i o n s i n echo h e i g h t n e a r t h e end of t h e echo t r a i n . This l a t t e r f a c t can be explained a s a consequence of d i f f r a c t i o n of t h e i n c i d e n t beam l e a d i n g t o spurious r e f l e c t i o n s which e v e n t u a l l y come back i n t o t h e c e n t r a l sounil f i e l d .
Fig. 5 (b) corresponds t o emission and r e c e p t i o n by t h e POGO d e t e c t o r i n r e f l e c t i o n
mode. I n t h i s c a s e t h e wave f r o n t should be approximately s p h e r i c a l i n t h e c e n t r a l zone and should remain s o a f t e r s u c c e s s i v e r e f l e c t i o n s l e a d i n g t o very small phase v a r i a t i o n s across t h e wave f r o n t i n t h e region of t h e d e t e c t o r . This appears t o be t h e c a s e a s t h e decay p a t t e r n remains p e r f e c t l y exponential out t o t h e l a s t detect a b l e echo. F i n a l l y i n f i g . 5 ( c ) t h e echo p a t t e r n f o r t h e transducer w i t h 3 mm c e n t r a l e l e c t r o d e s i n r e f l e c t i o n mode i s shown and we s e e t h a t t h e decay p a t t e r n i s n o t even approximately exponential.
I n conclusion t h e p r e s e n t work has shown t h a t i t i s p o s s i b l e t o develop a "point" u l t r a s o n i c d e t e c t o r using a l a r g e transducer.
The a p p l i c a t i o n t o t h e study of a t t e n u a t i o n i n l i q u i d s appears t o b e extremely promising. The system could a l s o be used f o r studying t h e r a d i a t i o n p a t t e r n from transducers i n t o s o l i d s and l i q u i d s by performing a mechanical displacement of t h e p o i n t over t h e s u r f a c e of t h e r e c e i -
ving transducer. A f i n a l a s p e c t t h a t i s not y e t determined i s t h e s m a l l e s t p o i n t t h a t can b e used i n t h i s method; under p r e s e n t conditions we have obtained s p o t s i z e s of t h e o r d e r of 100 microns. On g e n e r a l grounds we b e l i e v e t h a t t h i s l i m i t w i l l be of t h e o r d e r of e i t h e r t h e a c o u s t i c wavelength i n t h e transducer o r i t s
thickness. Work a t h i g h e r f r e q u e n c i e s and d e t e c t i o n a t much h i g h e r harmonics of a 30 MHz transducer i s planned t o i n v e s t i g a t e t h i s question.
